In this study, a cation-exchange resin (CEX) of the K + -form, i.e., enhancer resin, is used as a 30 postcolumn conductimetric enhancer in ion-exclusion chromatography of aliphatic carboxylic acids.
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Introduction 54
Ion-exclusion chromatography (IEC) has been a useful analytical method mainly for the separation 55 and determination of weak acids, e.g., carbocylic acid, bicarbonates, and silicates, and weak bases, e.g., 56 ammonium ion, and amines [1] [2] [3] [4] [5] [6] [7] . Acids analyzed by IEC (i.e., analytes) can be classified into fully 57 ionized species and partially ionized species, depending on ion-exclusion/penetration effect on pseudo 58 Donnan's membrane effect between stationary phase and mobile phase, and hydrophobic adsorption to 59 the resin phase [1] . 60 Conductivity detection has been commonly used for IEC, because it is possible to simultaneously 61 detect many kinds of ionized species by this detection technique. However, responses of partially 62 ionized species are low due to their low dissociation in an acidic eluent [8] . Therefore Japan), and they were dissolved in deionized water obtained from a Milli-Q reagent grade water system 90 (Millipore). 
Enhancement Process

101
All IEC measurements were carried out using the Tosoh IC-2001 ion chromatograph, which 102 consists of an eluent pump, auto-sample injector, conductimetric detector, column oven, and suppression 103 system. In this study, the suppression system was used as the enhancer system for the conductivity 104 detection of aliphatic carboxylic acids in IEC. Therefore, we refer to the valve as the "enhancer valve." 
Analytical conditions
126
Acids added to the eluent were 0.5 mM nitric acid (HNO 3 , pH 3.24), 0.5 mM perchloric acid (HClO 4 , 127 pH 3.27), 0.25 mM sulfuric acid (H 2 SO 4 , pH 3.27), and 0.55 mM phosphoric acid (H 3 PO 4 , pH 3.27).
128
The flow rate of the eluent was 0.6 mL min -1 . The temperature of column oven was 40 °C. Further, the 129 injection volume was 30 μL. The role of acid in the eluent used for carrying out the IEC of aliphatic carboxylic acids with the Conversely, the background conductivity was decreased by the enhancer resin ( Table 3 summarizes the limit of detection (LOD) of the analyte acids at a signal-to-noise ratio
177
(S/N) of 3. The LODs in the phosphoric acid eluent were lower than those in other acid eluents.
178
Moreover, in the phosphoric acid eluent, the LODs with the enhancer resin were 1/10 those without the 179 enhancer resin. This is attributed to the decrease in the noise level by the enhancer resin with an 180 increase in the peak response. and the OH --form strongly basic anion-exchange resin column TSKgel SAX (50 mm × 4.6 mm ID).
194
The peak areas of acids in the case of the system with two ion-exchange resin columns were 1.24~1.40
195 times larger than those in the developed system. However, since the system with two columns cannot 196 regenerate the resins packed in the columns after the completion of one measurement, the enhancement 197 effect began to weaken after 12 measurements, as shown in Fig. 4 .
198
Additionally, the pressure applied to the separation column by the system with two columns (115 199 kgf cm -2 at a rate of 0.6 mL min -1 ) was considerably higher than that applied by the developed enhancer and 106% for n-butyric acid. The poor recovery of isobutyric acid could be attributed to the low 233 resolution between isobutyric and n-butyric acids.
234
It was found that the developed system could yield a well-reproduced peak without weakening of 235 the conductimetric enhancement effect due to the presence of various matrices in the droppings. 
Conclusions
243
In this study, a CEX of the alkali metal form was shown to be effective as a postcolumn 244 conductimetric enhancer in the IEC of aliphatic carboxylic acids, particularly for acids with pK a1 > 4. 
297
The other experimental conditions are the same as those described in Fig. 2 . the same as those described in Fig. 2 .
